. MLL5 is a centrosomal protein, and down-regulation of MLL5 causes multipolar spindle formation. (A) MLL5 centrosomal localization. U2OS cells were immunostained with anti-pericentrin antibody (green) and two commercial anti-MLL5 antibodies (C-terminal: sc-18214, N-terminal: sc-68636; Santa Cruz Biotechnology). (B) Down-regulation of endogenous MLL5. U2OS cells transfected with NC-or MLL5-siRNA were subjected to Western blotting (WB) with anti-MLL5 and anti-α-tubulin antibodies. α-Tubulin serves as the loading control. (C) Multipolar spindle formation upon MLL5-KD. WI-38 and HeLa cells were transfected with NC-or MLL5-siRNA and synchronized to metaphase. The cells were then immunostained for pericentrin (green) and α-tubulin (red). (D) Quantitation of cells with multipolar spindles in C. The experiments were repeated three times (n = 100 cells per sample). Error bars represent SEM. **, P < 0.01; ***, P < 0.001. (E) Multipolar spindle formation after release from cold treatment in MLL5-KD cells. U2OS cells transfected with NC-or MLL5-siRNA were synchronized to metaphase, treated with ice-cold medium for 30 min, and released into warm medium containing MG132 for 90 min. The cells were then immunostained for γ-tubulin (green) and α-tubulin (red). (F) Quantitation of cells with multipolar spindles in E. The experiments were repeated three times (n = 100 cells per sample). Error bars represent SEM. ***, P < 0.001. Bars, 10 µm. Results in B are representative of at least three experimental repeats. DNA in A, C, and E was counterstained with DAPI (blue). The experiments were repeated three times (n = 100 cells per sample). Error bars represent SEM. ***, P < 0.001. (E) Interaction between FLAG-MLL5 mutant and HA-PLK1 or PBD-mutated HA-PLK1 after inhibition of PLK1 or CDK1. 293T cells expressing FLAG-MLL5 mutant and HA-PLK1 or PBD-mutated HA-PLK1 were synchronized to prometaphase by nocodazole and further incubated with 100 ng/ml BI2536 or 10 µM RO3306 for 90 min. The cell lysates were immunoprecipitated with anti-HA antibody and detected by Western blotting (WB) with anti-FLAG and anti-HA antibodies. Arrow indicates the slowest-migrating form of MLL5 mutant. PBD*, PBD mutated. Results are representative of at least three experimental repeats. Video 1. 3D reconstruction of control cells with bipolar spindle at metaphase. U2OS cells transfected with NC-siRNA were synchronized to metaphase by nocodazole-MG132 treatment and immunostained for pericentrin (green) and α-tubulin (red). DNA was counterstained with DAPI (blue). Confocal Z-stacks were rendered in three dimensions to generate 3D reconstruction. This video is related to Fig. 2 A (top) .
Video 2. 3D reconstruction of MLL5-KD cells with multipolar spindle at metaphase. U2OS cells transfected with MLL5-siRNA were synchronized to metaphase by nocodazole-MG132 treatment and immunostained for pericentrin (green) and α-tubulin (red). DNA was counterstained with DAPI (blue). Confocal Z-stacks were rendered in three dimensions to generate 3D reconstruction. This video is related to Fig. 2 A (bottom) .
Video 3. Formation of bipolar spindle in control cells during mitosis. U2OS cells stably expressing GFP-α-tubulin (green) were transfected with NC-siRNA for 48 h and time-lapse images were acquired every 1 min from prophase to metaphase. The video plays at 10 frames per second and is accelerated 600 times. This video is related to Fig. 2 E (top) .
Video 4. Formation of multipolar spindle in MLL5-KD cells during mitosis. U2OS cells stably expressing GFP-α-tubulin (green) were transfected with MLL5-siRNA for 48 h and time-lapse images were acquired every 1 min from prophase to metaphase. The video plays at 10 frames per second and is accelerated 600 times. This video is related to Fig. 2 E (bottom) .
Video 5. 3D reconstruction of control cells with two MTOCs at metaphase. U2OS cells transfected with NC-siRNA were synchronized to metaphase by nocodazole-MG132 treatment and immunostained for PLK1 (green) and pericentrin (red). DNA was counterstained with DAPI (blue). Confocal Z-stacks were rendered in three dimensions to generate 3D reconstruction. This video is related to Fig. 3 D (top) .
Video 6. 3D reconstruction of MLL5-KD cells with aMTOCs at metaphase. U2OS cells transfected with MLL5-siRNA were synchronized to metaphase by nocodazole-MG132 treatment and immunostained for PLK1 (green) and pericentrin (red). DNA was counterstained with DAPI (blue). Confocal Z-stacks were rendered in three dimensions to generate 3D reconstruction. This video is related to Fig. 3 D (middle) .
